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Abstract

Background: Obstructed labor is a preventable obstetric complication. However, it is an important cause of maternal
mortality and morbidity and of adverse outcomes for newborns in resource-limited countries in which undernutrition
is common resulting in a small pelvis in which there is no easy access to functioning health facilities with a capacity
to carry out operative deliveries. Therefore, this systematic review and meta-analysis aimed to estimate the incidence,
causes, and maternofetal outcomes of obstructed labor among mothers who gave birth in Ethiopia.

Method: for this review, we used the standard PRISMA checklist guideline. Different online databases were used

for the review: PubMed, Google Scholar, EMBASE, Cochrane Library, HINARI, AFRO Library Databases, and African
Online Journals. Based on the adapted PICO principles, different search terms were applied to achieve and access the
essential articles. The search included all published and unpublished observational studies written only in the English
language and conducted in Ethiopia. Microsoft Excel 16 was used for data entrance, and Stata version 11.0 (Stata
Corporation, College Station, Texas, USA) was used for data analysis.

Results: |included sixteen (16) primary studies with twenty-eight thousand five hundred ninety-one (28,591) moth-
ers who gave birth in Ethiopia. The pooled incidence of obstructed labor in Ethiopia was 12.93% (95% Cl: 10.44-15.42,
12=98.0%, p<0.001). Out of these, 67.3% (95% Cl: 33.32-101.28) did not have antenatal care follow-up, 77.86% (95%
Cl: 63.07-92.66) were from the rural area, and 58.52% (95% Cl: 35.73—- 82.31) were referred from health centers and
visited hospitals after 12 h of labor. The major causes of obstructed labor were cephalo-pelvic disproportion 64.65%
(95% Cl: 57.15- 72.14), and malpresentation and malposition in 27.24% (95% Cl: 22.05-32.42) of the cases. The com-
monest complications were sepsis in 38.59% (95% Cl: 25.49-51.68), stillbirth in 38.08% (95% Cl: 29.55-46.61), postpar-
tum hemorrhage in 33.54% (95% Cl:12.06— 55.02), uterine rupture in 29.84% (95% Cl: 21.09-38.58), and maternal death
in 17.27% (95% Cl: 13.47-48.02) of mothers who gave birth in Ethiopia.

Conclusion: This systematic review and meta-analysis showed that the incidence of obstructed labor was high in
Ethiopia. Not having antenatal care follow-up, rural residency, and visiting hospitals after 12 h of labor increased the
incidence of obstructed labor. The major causes of obstructed labor were cephalo-pelvic disproportion, and malpre-
sentation and malpresentation. Additionally, the commonest complications were sepsis, stillbirth, postpartum hemor-
rhage, uterine rupture, and maternal death. Thus, promoting antenatal care service utilization, a good referral system,
and availing comprehensive obstetric care in nearby health institutions are recommended to prevent the incidence of
L obstructed labor and its complications.
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Plain english summary

Labor is considered obstructed when the presenting part
of the fetus cannot progress into the birth canal, despite
strong uterine contractions. The most frequent cause of
obstructed labor is cephalo- pelvic disproportion, a mis-
match between the fetal head and the mother’s pelvic
brim. The fetus may be large to the maternal pelvic brim,
such as the fetus of a diabetic woman, or the pelvis may
be contracted, which is more common when malnutrition
is prevalent. Some other causes of obstructed labor may
be malpresentation and malposition of the fetus (shoul-
der, brow, or occipito- posterior positions). In rare cases,
locked twins or pelvic tumors can cause obstruction. To
the best of my knowledge, no systematic review was con-
ducted to estimate the national prevalence of obstructed
labor. Therefore, this systematic review and meta-analysis
aimed to estimate the incidence, causes, and maternofe-
tal outcomes of obstructed labor among mothers who
gave birth in Ethiopia. Sixteen (16) primary studies with
twenty-eight thousand five hundred ninety-one (28,591)
mothers who gave birth in Ethiopia were included. The
pooled incidence of obstructed labor) mothers who gave
birth in Ethiopia was 12.93%. Out of these, 67.3% did
not have antenatal care follow-up, 77.86% were from the
rural range, and 58.52% were referred from health cent-
ers and visited hospitals after at least 12 h of labor. The
major causes of obstructed labor were cephalo-pelvic dis-
proportion 64.65%, and malpresentation and malposition
in 27.24% of the cases. The commonest complications
were sepsis in 38.59%, stillbirth in 38.08%, postpartum
hemorrhage in 33.54%, uterine rupture in 29.84%, and
maternal death in 17.27% of mothers who gave birth in
Ethiopia. Thus, promoting antenatal care service utiliza-
tion, a good referral system, and availing comprehensive
obstetric care in nearby health institutions are recom-
mended to prevent the incidence of obstructed labor and
its complications.

Introduction

Obstructed labor is defined as a failure of the fetal
presenting part to descent in the birth canal due to
mechanical reasons, despite having adequate uterine
contraction [1, 2]. It is diagnosed when the duration of
labor is prolonged, a laboring mother became unable to
support herself or unable to move her lower extremities,
with deranged vital signs, distended bladder, Bandle’s
ring formed in the lower uterine segment, fetal distress or
death, edematous vulva, big caput, significant molding,

foul-smelling and thick meconium-stained amniotic fluid
[3]. Neglected obstructed labor (OL) is a major cause of
both maternal and newborn morbidity and mortality. The
obstruction can only be alleviated by means of operative
delivery, either cesarean section or other instrumental
delivery (forceps, vacuum extraction, or simphysiotomy)
[4].

Globally, at least 585,000 women die each year from
complications of pregnancy and childbirth. More than
70% of all maternal death is due to five major complica-
tions: hemorrhage, infection, unsafe abortion, hyper-
tensive disorders of pregnancy, and obstructed labor
[5]. Among these etiologies, obstructed labor is one of
the most common causes of maternal illness and death
in sub-Saharan Africa and Southeast Asia. Worldwide,
obstructed labor occurs in an estimated 5% of pregnan-
cies and accounts for an estimated 8% of maternal deaths.
The majority of the maternal deaths occurred in the poor,
illiterate, hard-to-reach women who are living in rural
areas with limited or no access to skilled birth attendants
[6].

It is an indicator of inadequacy and poor quality of
obstetric care, and immediate cause of maternal and
prenatal morbidity and mortality due to uterine rup-
ture, complications of cesarean delivery, postpartum
hemorrhage, anesthesia complications, puerperal sep-
sis, asphyxia, and brain damage. Moreover, neglected
obstructed labor resulted from poverty and prohibiting
high cost of maternal care in hospitals, ignorance, illit-
eracy, obstructed transportation, socio-cultural belief
to achieve vaginal delivery at all cost, late referrals, and
aversion to caesarean delivery and hospital delivery espe-
cially after a previous caesarean operation [7].

The fetus dies first, followed by the death of the mother
that puts the lives of other children in the family in
jeopardy. Many parturient women die undelivered and
delivered by postmortem cesarean delivery [8]. The few
women with intra uterine infection and fetal deaths that
managed to reach the hospital alive, the tip of the iceberg,
were usually delivered by cesarean operations because of
lack of the skills to perform the simpler fetal destructive
vaginal operations, and this is associated with the gamut
of complications [5, 9]. The risk of maternal death after
abdominal delivery in such a septic condition can be very
high [10].

Other complications of abdominal delivery include
sepsis and septic shock, anemia, blood transfusion,
wound infection, and burst abdomen, prolonged hospital
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stay, high cost of care, infertility, aversion to hospital
delivery, and caesarean delivery in a subsequent preg-
nancy, obstetric fistulas, abandonment, and even divorce.
Complications that have been attributed directly to fetal
destructive vaginal operations include uterine rupture in
2.6-9.1% of cases, postpartum hemorrhage in 4.5%, and
cervical and vaginal lacerations in 1.3% [11].

Maternal mortality arising from destructive operations
in the management of neglected obstructed labor ranged
from 0 to 2.7% when compared to 7.5% for abdominal
delivery [11, 12]. Certainly, fetal destructive operation
is safer than abdominal delivery in neglected obstructed
labor with fetal demise provided the uterus has not rup-
tured and is not at the verge of rupture.

Maternal and perinatal mortality and morbidity asso-
ciated with obstructed labor are almost totally prevented
in developed countries because of improved nutritional
status, wide health coverage, adequate transportation
and communication system, availability of trained health
personnel, optimal antenatal and intrapartum care, and
other related factors [13].

In most sub-Saharan countries including Ethiopia,
women are traditionally expected to give birth at home
and consequently delay their health care seeking in child-
birth, even if complications arise. Moreover, women are
often marginalized in decision making regarding where
and when to seek care [14]. Unofficial financial demands
from health workers prevent women from badly needed
maternal health services. Inadequately developed health
care systems including poor infrastructure, poor trans-
portation and poor obstetric services are also major con-
tributors to obstructed labor [15].

Obstructed labor has different magnitudes in differ-
ent developing countries ranging from 2 to 8%. When we
come to Africa some research finding showed that the
magnitude of obstructed labor was more than the above
determined once; In Uganda and Ethiopia, the magni-
tude of obstructed labor was described as 10.5% and
12.2% respectively [2, 16]. In Ethiopia, despite different
strategies to reduce morbidities and mortalities, among
the 412 maternal deaths per 100,000 live births annually,
19.1% happened due to obstructed labor [17, 18].

Apart from maternal deaths, obstructed labor had dif-
ferent maternal outcomes such as uterine rupture, post-
partum hemorrhage, puerperal sepsis, bladder injury,
Vesico-Vaginal fistula (VVEF), recto-vaginal fistula (RVF),
and fetal outcomes including birth asphyxia, stillbirth,
neonatal jaundice, and umbilical sepsis [3, 19, 20]. By far,
the most severe and distressing long-term condition fol-
lowing obstructed labor is obstetric fistula which causes
serious social issues of divorce, separation from reli-
gious exercises, detachment from their families which
can worsen poverty, and malnutrition [20]. Despite
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these severe complications, the prevalence of obstructed
labor is still high in Ethiopia ranging from 3.3% in Tig-
ray region [21] to 34.3% in Oromia region [22]. Therefore,
the aim of this systematic review and meta-analysis was
to estimate incidence, causes, and maternofetal outcomes
of obstructed labor among mothers who gave birth in
Ethiopia.

Methods

This systematic review and meta-analysis were conducted
to estimate incidence, causes, and maternofetal outcomes
of obstructed labor among mothers who gave birth in
Ethiopia. We used the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) checklist
guideline [23] (Additional file 1).

Searching strategy

First, the PROSPERO database and database of abstracts
of reviews of effects (DARE) (http://www.library.UCSFE.
edu) were searched to check whether published or ongo-
ing projects exist related to the topic. The literature
search strategy, selection of studies, data extraction,
and result reporting were done in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines [24]. We searched
PubMed, Google Scholar, EMBASE, Cochrane Library,
HINARI, AFRO Library Databases, and African Online
Journal databases for all available studies using the fol-
lowing terms: "obstructed labor", "prolonged labor",
"obstetric complications”, "childbirth", "labor abnor-
malities”, "factors", and "Ethiopia". The search string was
developed using "AND" and "OR" Boolean operators.
Searching terms were based on adapted PICO principles
to search through the above-listed databases to access
all relevant articles. For unpublished studies, the official
website of Ethiopian’s University research repository
online library (University of Gondar and Addis Ababa
University) were used. The searching period was from
September 1/2020 to November 30/2020.

Inclusion and exclusion criteria

All observational studies reporting the incidence of
obstructed labor and/or associated factors in Ethiopia
were included in this review. Both unpublished and pub-
lished research articles, conducted in English language
were included. Whereas duplicated studies, case reports,
qualitative studies, anonymous reports, articles without
full text, and abstract and editorial reports were excluded
from the study.

Operational definition
Obstructed Labor: also known as labor dystocia, is
a failure to progress due to mechanical problems—a
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mismatch between fetal size, or more accurately, the size
of the presenting part of the fetus, and the mother’s pel-
vis, although some malpresentation, notably a brow pres-
entation or a shoulder presentation. it is diagnosed when
the duration of labor>24 h, a laboring mother became
unable to support herself or unable to move her lower
extremities, with deranged vital signs, distended bladder,
Bandle’s ring formed in the lower uterine segment, fetal
distress or death, edematous vulva, big caput, signifi-
cant molding, foul-smelling and thick meconium-stained
amniotic fluid [3, 25].

Causes of obstructed labor

The commonest cause of obstructed labor is craniopel-
vic disproportion (CPD). This could arise as a result of
reduced pelvic dimension from childhood, maternal
malnutrition, infection, poliomyelitis, deformity, sickle
cell disease, or in teenagers increased diameter of the
presenting part, such as malposition and malpresention.
These include brow presentation, compound presenta-
tion, occipto-posterior, and mento-posterior in face pres-
entation and congenital malformation (hydrocephalus,
fetal ascites, and double monsters) [26, 27].

Complications of obstructed labor

Apart from maternal death, obstructed labor had differ-
ent maternal outcomes such as uterine rupture, postpar-
tum hemorrhage, puerperal sepsis, Vesico-Vaginal fistula
(VVE), recto-vaginal fistula (RVF), and fetal outcomes
including birth asphyxia, stillbirth, neonatal jaundice,
and umbilical sepsis. Women who experience obstructed
labor for a prolonged time can be complicated with fistu-
las. Besides their physical wounds, serious social issues of
divorce, separation from religious exercises, detachment
from their families which can worsen poverty, and mal-
nutrition are the major problems of obstructed labor [3,
19, 20].

Cephalopelvic disproportion (CPD)

Is an inadequate size of the maternal pelvis, compared
to the fetal head, which prevents the fetus from pass-
ing through the pelvic cavity during delivery, and causes
obstructed labor [28].

Quality assessment

After collecting the findings from all databases, the arti-
cles were exported to Microsoft Excel spreadsheet. The
methodological quality of each study (sampling strat-
egy, response rate, and representativeness of the study),
comparability, and outcome were checked using the
NOS tool. Newcastle—Ottawa Quality Assessment Scale
(NOS) for cross-sectional, and case—control studies was
used to assess the methodological quality of a study, and

Page 4 of 14

to determine the extent to which a study has addressed
the possibility of bias in its design, conduct, and analysis
[29]. All included articles scored (NOS) 7 and more can
be considered as “good” studies with low risk (Additional
file 2).

Data extraction

Microsoft Excel (2016), and Stata version 11.0 (Stata Cor-
poration, College Station, Texas, USA) software were
used for data entry and analysis, respectively. The data
was extracted by using a standardized Joanna Briggs
Institute (JBI) data extraction format. During data extrac-
tion; the name of the author, sample size, publication
year, study design, prevalence, response rate, population
outcome, study site, and different contributing factors
were included. Moreover, the incidence, and outcomes of
obstructed labor with 95% CI and associated factors were
collected [30].

Statistical analysis

As the test statistic showed significant heterogeneity
among studies (I=98.0%, p<0.05) the Random-effects
model was used to estimate the DerSimonian and Laird’s
pooled effect [31]. Cochran’s Q chi-square statistics and
I? statistical test was conducted to assess the random
variations between primary studies [32]. In this study,
the heterogeneity of included studies was interpreted as
an I? value of 25% =low, 50% = moderate, and 75% = high
[33]. In case of high heterogeneity, subgroup analysis and
sensitivity analyses were run to identify possible modera-
tors of this heterogeneity. Potential publication bias was
assessed by visually inspecting funnel plots and objec-
tively using the Egger’s test (i.e. p <0.05) [34]. To account
for any publication bias, we used the trim-and-fill
method, based on the assumption that the effect sizes of
all studies are normally distributed around the center of a
funnel plot. The meta-analysis was performed using the
Stata version 11.0 (Stata Corporation, College Station,
Texas, USA) software. Finally, for all analyses, P<0.05
was considered statistically significant.

Results

Study selection and data extraction

The search strategy identified 80 articles from Pub-
Med, 60 articles from Google Scholar, 45 articles from
Cochrane Library, 10 articles from African Journals
Online, 7 articles from Ethiopian’s University online
library, and 2 articles from manual search. Of which,
134 were excluded due to duplication, 35 through
review of titles and abstracts. Additionally, 44 full-text
articles were excluded for not reporting the outcome
variable and other reasons. Finally, 16 articles were
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included to analyze the incidence, outcome, and associ-
ated factors of obstructed labor (Fig. 1).

Study characteristics

In this review, 16 relevant studies were included with a
sample size of 28,951. Among sixteen studies thirteen
were cross sectional [1, 14, 35-45] and three case-con-
trols [46—48] in study design. Regarding the geographi-
cal area, six from Oromia [14, 35, 36, 40, 41, 47], four
[3, 37, 39, 42] from Southern Nation Nationalities and
People (SNNPR), and four [1, 38, 43, 48] from Tigray
region, two studies [45, 46] were from Ambhara region.
Among the included studies the largest sample size was
13,425 [41], whereas the smallest was 90 [48] (Table 1).
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Incidence of obstructed labor in Ethiopia

Primarily, all three case—control [46—48] studies were not
considered in the incidence estimation, because they did
not report the incidence of obstructed labor, but all stud-
ies were included in factor analysis. The pooled incidence
of obstructed labor is presented on a forest plot (Fig. 2).
Therefore, the estimated incidence of obstructed labor
among mothers who gave birth in Ethiopia was 12.93%
(95% CI: 10.44—15.42, > =98.0%, p <0.001).

Publication bias

The funnel plot was assessed for asymmetry distribution
of the prevalence of obstructed labor among mothers
who gave birth in Ethiopia (Fig. 3). Egger’s regression test
showed a p-value of 0.259 with no evidence of publica-
tion bias.

data base searching (280)

c
=
=

©
=
=
=

c

(]
=

Records retrieved through combined
searching (282)

Articles identified through electronic

Additional articles identified from other
sources
(n=2)

Articles excluded due to duplication

Records screened
165)

(n=

Screening
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e  OQOutcome of interest not reported

Studies included this meta-
analysis
(n=16)

(n=30)
e Inaccessibility of full text (n=14)

Fig. 1 Flow chart of study selection for systematic review and meta-analysis of obstructed labor among mothers who gave birth in Ethiopia
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Table 1 Descriptive summary of nineteen included studies in the systematic review and meta-analysis

complications of obstructed labor

Authors Sample size  Prevalence (%) Study region Study design
Shimelis et al. [35] 1468 122 Oromia
Andualem et al. [37] 1825 7.95 SNNPR
Amanuel etal. [21] 5980 33 Tigray
Ashebir et al. [41] 13,425 7 Oromia
Mulugeta et al. [46] 801 N/A Amhara
Tizita et al. [22] 385 343 Oromia
Sisay etal. [39] 327 15.6 SNNPR
Yemane et al. [38] 1231 147 Tigray
Tewodros et al. [48] 90 N/A Tigray
Daniel et al. [14] 321 18.1 Oromia
Ritbano et al. [42] 344 18.6 SNNPR
Johannes etal. [47] 143 N/A QOromia
Asnakech et al. [36] 384 9.6 Oromia
Gebresilasea et al. [43] 616 6.7 Tigray
Wayu et al. [44] 844 16.8 SNNPR
Oumar et al. [45] 407 10.7 Amhara

Cross sectional
Cross sectional
Cross sectional

Cross sectional
Case control

Cross sectional
Cross sectional

Case control
Cross sectional

Cross sectional

Case control
Cross sectional

Cross sectional

Cross sectional

Cross sectional

Uterine rupture, sepsis, and low first minute APGAR score
postpartum hemorrhage, uterine rupture, and perinatal mortality

Caesarean section, craniotomy, instrumental delivery, hysterec-
tomy, ruptured uterus, Maternal mortality

Ruptured uterus, stillbirth, maternal mortality, and perinatal death
Cesarean section, infertility, and uterine rupture
Maternal death, uterine rupture, hysterectomy, and anemia

Ruptured uterus, cesarean section, wound infection, and neona-
tal death

Stillbirth, perinatal mortality, and neonatal mortality

Sepsis, postpartum hemorrhage, Vesico Vaginal Fistula, anemia,
stillbirth, birth asphyxia, and birth injury

postpartum hemorrhage, ruptured uterus, puerperal sepsis, and
maternal death

Maternal death, anemia, and infection

sepsis, hemorrhage that required transfusion of several units of
blood, ruptured uterus, respiratory tract infection with cardiac
failure), low APGAR score, and immediate newborn death

Cross sectional  N/A

stillbirths or had died immediately after delivery, Postpartum
hemorrhaged, puerperal sepsis, uterine rupture, hysterectomy,
and cesarean section

Intrapartal fetal and early neonatal deaths, instrumental delivery,
and meconium stained amniotic fluid

Maternal death, anemia, stillbirth, and hysteretomy

Sensitivity analysis

This systematic review and meta-analysis showed that
the point estimate of its omitted analysis lies within the
confidence interval of the combined analysis. Therefore,
trim and fill analysis was no further computed (Fig. 4).

Subgroup analysis

Subgroup analysis was employed with the evidence of
heterogeneity. In this study, the Cochrane I* statistic was
98.0%, P<0.001, shower the presence of marked het-
erogeneity. Therefore, subgroup analysis was done using
the study region and sample size. As a result, obstructed
labor was high in Southeastern Ethiopia 15.14% (95% CI:
11.61-18.66), regarding sample size, the highest inci-
dence was in the study with the sample size less than
1000 [16.93% (95% CI: 10.92-21.14)] (Figs. 5 and 6).

Risk factors for the incidence of obstructed labor
The association between not having antenatal care
follow-up, rural residency, referred from health cent-
ers and visited hospitals after at least 12 h of labor with
obstructed labor was carried out.

A total of six articles were included to identify the asso-
ciation between referred from health centers and visited

hospitals after at least 12 h of labor and obstructed labor.
Mother’s referred from health centers, and visited hospi-
tals after at least 12 h of labor develop obstructed labor
by 58.52% than mothers who visited hospitals in short
hours of labor (58.52%, 95% CI: 35.73-82.31).

A total of five articles were included to identify the
association between rural residency and obstructed
labor. Mother’s residency (as defined as rural and urban)
was significantly associated with obstructed labor. Moth-
er’s from rural areas were more likely to have obstructed
labor than those (women) from urban areas, 77.86% (95%
CI: 63.07-92.66).

Moreover, four studies showed a significant associa-
tion between not having antenatal care follow-up and
obstructed labor. Mother’s who did not have antena-
tal care follow-up were 67.3% more likely to develop
obstructed labor (67.3%, 95% CI: 33.32—-101.28) com-
pared to mothers who had antenatal care follow-up
(Table 2).

Additionally, the two major causes of obstructed labor
were cephalo-pelvic disproportion 64.65% (95% CIL:
57.15-72.14), and malpresentation and malposition in
27.24% (95% CI: 22.05-32.42) of the cases (Figs. 7 and 8).

Materno-fetal complications following obstructed
labor in Ethiopia.
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Study

Shimelis F.et al(2010)
Andualem H.et al(2015)
Amanuel G. et al(2001)
Ashebir G. et al(2002)
Tizita T. et al (2018)
Sisay S. et al (2017)
Yemane B. et al(1999)
Daniel S. et al (2019)
Ritbano A. et al (2019)
Asnakech T. et al(2016)
Gebresilasea G. et al(2017)
Wayu A. et al(2014)
Oumar S. et al(2016)

Overall (I-squared = 98.0%, p = 0.000)

NOTE: Weights are from random effects analysis

%

ES (95% Cl) Weight

I
- 12.20 (10.53, 13.87) 8.20
- i 7.95 (6.71,9.19) 8.34
i 3.30 (2.85, 3.75) 8.49
. i 7.00 (657, 7.43) 8.49
i ———— 34.30 (29.56, 39.04) 6.51
—i—o— 15.60 (11.67, 19.53) 7.02
i+— 14.70 (12.72, 16.68) 8.08
i —_—— 18.10 (13.89, 22.31) 6.85
i —_— 18.60 (14.49, 22.71) 6.91
_‘_E 9.60 (6.65, 12.55) 7.61
- i 6.70 (4.73, 8.67) 8.08
i —— 16.80 (14.28, 19.32) 7.83
—0—: 10.10 (7.17, 13.03) 7.62

12.93 (10.44, 15.42) 100.00

Fig. 2 Forest Plot for the pooled incidence of obstructed labor among mothers who gave birth in Ethiopia, 2020

Following obstructed labor, different adverse mater-
nal and neonatal complications were reported. Sepsis,
stillbirth, postpartum hemorrhage, uterine rupture, and
maternal death were the most common complications
following obstructed labor (Table 3).

Discussion

Obstructed labor is a life-threatening obstetrical com-
plication associated with significant maternal as well
as fetal morbidity and mortality. Early recognition and
immediate intervention are important to prevent asso-
ciated complications and to improve maternal and fetal
outcomes [21]. Several interventions, such as the utili-
zation of the partograph to monitor labor and provision
of emergency obstetrical care services have been pro-
posed to reduce the incidence of obstructed labor, and
its squeal. However, the prevalence remains high in the
developing countries [49].

The purpose of this review was to assess the incidence,
mernofetal outcome, and associated factors of obstructed
labor by reviewing the findings of available primary stud-
ies. The pooled incidence of obstructed labor in Ethiopia
was 12.93%. The result higher than the studies conducted

in India [50] 1.9%, Pakistan [51] 2.1%, Nigeria [52] 4.7%,
and Uganda 10.5% [53]. The possible reason might be
poor ANC follow up, high homebirth prevalence, teenage
pregnancy, low socioeconomic status, poor infrastruc-
ture, and poor referral system in Ethiopia [54—56].

This study also elucidated that, 67% of the obstructed
labor cases did not have ANC follow-up during preg-
nancy. The result is supported by studies conducted in
Pakistan [57], and Nigeria [20]. This might be the fact that
not having antenatal care during pregnancy may decrease
women knowledge about their pregnancy condition like
multiple pregnancies, big baby, fetal anomalies, and other
risk factors for obstructed labor. Moreover, women who
don’t have antenatal care are prone to home childbirth,
poor awareness about birth preparedness and complica-
tion readiness plan, and danger signs of pregnancy which
in turn increase the risk of obstructed labor.

Among mothers who had obstructed labor, 77.86%
were from rural areas. The result is in line with stud-
ies conducted in Uganda [53] and Bangladesh [57]. This
could be due to women residing in rural areas, health
facilities are distant, and accesses to information about
institutional deliveries are limited. This might result in a
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Fig. 5 Subgroup analysis of the pooled incidence of obstructed labor among mothers who gave birth in Ethiopia based on the study region,

delay to decide for seeking health care as early as possible
and delay in reaching a health facility which contributes a
lot to the occurrence of obstructed labor.

Additionally, 58.52% of mothers who had obstructed
labor were referred from health centers and visited hos-
pitals after at least 12 h of labor. The result is supported
by studies conducted In Ghana [58] and Eastern Uganda
[59]. This could be explained as women might be referred
after a long time of stay at the lower level facilities either
due to lack of transportation, lack of infrastructure, poor
decision of health care providers, and refusal of families
which promote the occurrence of obstructed labor.

The main obstetric causes of obstructed labor in this
review were cephalopelvic disproportion accounted for
64.65%. The result is supported by studies in Uganda
[53], Nigeria [5], and India [50]. This could be explained
as the prevalence of CPD is high in Ethiopia, where girls

are small in stature, grow up malnourished, marry at a
young age, and become pregnant before their pelvis is
fully grown [60]. Additionally, a cross-sectional study
of obstetric fistula patients in Ethiopia revealed that
the mean ages at the first marriage and at the delivery
that caused the fistula were 14.7 and 17.8 years respec-
tively [61]. Indeed, 13% of the girls surveyed in the
study in 2016 between 15 and 19 years of age had begun
childbearing, including 1.6% of 15 year-olds, 4.4% of
16-year-olds and 13% of 17 year-olds [62]. Malposition
and malpresentation were also responsible for 27.4% of
obstructed labor, which was consistent with a study con-
ducted at Pakistan Public Sector University [63].

Sepsis was the commonest maternal complication
of obstructed labor accounted for 38.08% of cases. The
result is in line with studies conducted in Uganda [53],
India [50], Eastern Nigeria [52], and the United States



Ayenew Reprod Health (2021) 18:61 Page 10 of 14
%
Authors ES (95% CI) Weight
|
>1000 !
Shimelis F.et al(2010) - 12.20 (10.53, 13.87) 8.20
Andualem H.et al(2015) - i 7.95 (6.71, 9.19) 8.34
Amanuel G. et al(2001) ! 3.30 (2.85, 3.75) 8.49
Ashebir G. et al(2002) . | 7.00 (6.57, 7.43) 8.49
Yemane B. et al(1999) :ro- 14.70 (12.72, 16.68) 8.08
Subtotal (I-squared = 98.6%, p = 0.000) & 8.90 (5.95, 11.86) 41,59
- s
<1000 !
Tizita T. et al (2018) : —— 34.30 (29.56, 39.04) 6.51
Sisay S. etal (2017) T— 15.60 (11.67, 19.53) 7.02
Daniel S. et al (2019) E—‘— 18.10 (13.89, 22.31) 6.85
Ritbano A. et al (2019) :—0— 18.60 (14.49, 22.71) 6.91
Asnakech T. et al(2016) — 9.60 (6.65, 12.55) 7.61
Gebresilasea G. et al(2017) - i 6.70 (4.73, 8.67) 8.08
Wayu A. et al(2014) :-0- 16.80 (14.28, 19.32) 7.83
Oumear S. et al(2016) - 10.10 (7.17, 13.03) 7.62
Subtotal (I-squared = 95.3%, p = 0.000) <x:<> 16.03 (10.92,21.14)  58.41
|
: I
Overall (I-squared = 98.0%, p = 0.000) O 12.93 (10.44, 15.42) 100.00
|
|
NOTE: Weights are from random effects analysis !
I
a 10
Fig. 6 Subgroup analysis of the pooled incidence of obstructed labor among mothers who gave birth in Ethiopia based on sample size
Table 2 Factors for the incidence of obstructed labor in Ethiopia
Factors for obstructed labor Number of Model Status of Prevalence (95% Cl) 12 (%) P-value
studies heterogeneity
Rural residency 5 Random Marked 77.86% (95% Cl: 63.07-92.66) 996 <0.001
Not having ANC 4 Random Marked 67.3% (95% Cl: 33.32-101.28) 99.8 <0.001
Referred from health center after 6 Random Marked 58.52% (95% Cl: 35.73— 82.31) 98.1 <0.001

12 h duration of labor

[64]. Additionally, postpartum hemorrhage resulted in
33.54% of obstructed cases. The result is supported by
studies in Norway [65] and Le Ray et al. [66].

Uterine rupture resulted in 29.84% of obstructed cases.
The result is supported by the study conducted in Uganda
[67], Dar es Salaam, and the USA [68]. The reason for
this could be during obstructed labor there is an impos-
sible barrier (obstruction) preventing its descent despite
strong uterine contractions, which increases the risk of
uterine rupture.

This review revealed that obstructed labor results
stillbirth 38.59% of cases. The result is in line with
studies in Boston, Massachusetts, United States
[64], and Pakistan [51]. The possible reason might
be obstructed labor is when the baby does not exit
the pelvis during childbirth due to being physically
blocked, despite the uterus contracting, resulted in the
baby not getting enough oxygen which may result in
death. Moreover, as labor is obstructed, the fetal head
impacts on the soft tissue of the pelvic floor, pinning
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Fig. 7 Cephalo-pelvic disproportion as a major cause of obstructed labor among mothers who gave birth in Ethiopia

the bladder base and the urethra against the pelvic
bone. In the absence of any intervention, this condi-
tion may last for several days; the fetus may die and the
results stillbirth.

Maternal death has also resulted in 17.27% obstructed
labor cases in Ethiopia. The result is supported by a
systematic review in Sub-Saharan Africa [69], Uganda
[53], and Eastern Nigeria [52]. This shocking figure is
certainly an underestimation of the problems, because
deaths due to obstructed labor are often classified under
other complications (such as sepsis, postpartum hemor-
rhage or ruptured uterus). This could be explained by
obstructed labor results, dehydration, exhaustion, fis-
tula, uterine rupture, sepsis, postpartum hemorrhage,
anemia, and shock which all could result in maternal
death.

Limitation

Since it is the first systematic review and meta-analy-
sis, it is taken as a strength. The included articles were
restricted to the English language only; this is a limita-
tion of the study as it missed studies published in local
languages. Additionally, one of the limitations of this

systematic review is the credibility of the unpublished
and non-peer-reviewed publications included in this
review.

Conclusion

This study revealed the high incidence of obstructed
labor and its complications in Ethiopia. Not having
antenatal care follow-up, rural residency, and referred
from health centers and visited hospitals after at least
12 h of labor were contributing factors for the incidence
of obstructed labor. Additionally, the major causes of
obstructed labor were cephalo-pelvic disproportion and
malpresentation and malposition. Sepsis, stillbirth, post-
partum hemorrhage, uterine rupture, and maternal death
were the commonest complications of obstructed labor
among mothers who gave birth in Ethiopia. Therefore,
to prevent the incidence of obstructed labor; promoting
ANC service utilization during pregnancy, improving the
referral system, and infrastructure to reach health faculty
that had a capacity to manage obstructed labor is recom-
mended. Moreover, it is better to promote institutional
service utilization for the prevention and early manage-
ment of obstructed labor and its complications.
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Fig. 8 Malpresentation and malposition as a major cause of obstructed labor among mothers who gave birth in Ethiopia
Table 3 Materno-fetal complications following obstructed labor in Ethiopia
Complication s of obstructed labor Number of Model Status of Prevalence (95% Cl) 2 (%) P-value
included studies heterogeneity
Sepsis 5 Random Marked 38.08% (95% Cl: 29.55- 46.61) 975 <0.001
Stillbirth 8 Random Marked 38.59% (95% Cl: 25.49- 51.68) 99.8 <0.001
Postpartum hemorrhage 5 Random Marked 33.54% (95% Cl: 12.06- 55.02) 99.2 <0.001
Uterine rupture 10 Random Marked 29.84% (95% Cl: 21.09- 38.58) 98.7 <0.001
Maternal death Random Marked 17.27% (95% Cl: 13.47-48.02) 97.2 <0.001
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